EP 0 531 246 B1

®

Europdisches Patentamt
European Patent Office

Office européen des brevets

@ Publication number:

0531 246 B1

EUROPEAN PATENT SPECIFICATION

Date of publication of patent specification: 13.12.95 G Int. C15: EO5F 1/00, EO5D 13/00

@
@

Application number: 92610061.1

Date of filing: 26.08.92

®

A braking device for self-closing doors

Priority: 04.09.91 EP 91610074

Date of publication of application:
10.03.93 Bulletin 93/10

Publication of the grant of the patent:
13.12.95 Bulletin 95/50

Designated Contracting States:
AT BE CH DE DK ES FR GB GR IT LI NL PT SE

References cited:
EP-A- 0 081 189
DE-C- 668 313
FR-A- 972 425

@

@

Proprietor: N. Noerholm & K. Lemming A/S
Sankt Peders Straede 41
DK-1453 Copenhagen K (DK)

Inventor: Lemming, Michael
45, Laerkevej
DK-4000 Roskilde (DK)

Representative: Vingtoft, Knud Erik et al
Plougmann & Vingtoft A/S,

Sankt Annae Plads 11,

P.O. Box 3007

DK-1021 Copenhagen K (DK)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee

has been paid (Art. 99(1) European patent convention).

Rank Xerox (UK) Business Services
(3.10/3.09/3.3.3)



1 EP 0 531 246 B1 2

Description

The invention relates to a braking device for
self-closing doors of the type in which the closing
movement is activated by means of a drop plumb,
according to the preamble of claim 1.

In self-closing doors such as, e.g. fire doors,
the closing speed is often regulated by means of
an automatic braking device, usually in the form of
an eddy-current brake, the turnplate of which func-
tions as a short-circuiting rotor and is connected to
the fransmission element, usually designed as a
pull wire, and thereby is brought to revolve by the
closing movement at a speed of rotation corre-
sponding to the closing speed. At increasing speed
of rotation the braking effect is increased.

The known eddy-current brakes used for this
purpose are most often designed as a bracket
which, e.g. at sliding doors are firmly mounted in
relation to the door opening at the upper edge
thereof for connection with an element which cor-
evolves with the closing movement of the pull wire.
For use at sliding doors, the carrying wheels of
which run in a rail that is open at the top, DK
patent application N0.5190/89 and FR-A-972 425
discloses an arrangement where the eddy-current
brake is connected fo one of the carrying wheels of
the door running in said rail.

Mounting the known braking devices at installa-
tion of new doors as well as on existing doors
requires a rather comprehensive assembling work,
and the braking device which, with a view to unim-
peded movement in the opening direction, must be
provided with an overrunning clutch between the
turnplate functioning as short circuit rotor and said
corevolving element, must be of a varying design
depending on whether the door opens to the right
or the left. In addition, installation of the known
braking devices will often be unsightly, as it cannot
be established as an embedded installation.

The object of the invention is to provide a
braking device, which can be used at all known
types of self-closing doors, the closing movement
of which is controlled by a drop plumb which
normally moves in a closed plumb box, firmly
mounted at one side of the door opening, and for
which the mounting work is considerably reduced
and the installation can be performed embedded.

These and other objects of the invention can
be met by a design of the braking device which is
characterized by the features stated in claim 1.

With the characteristic mounting of the braking
device in connection with the drop plumb accord-
ing to the invention the more laborious and often
unsightly arrangement of the braking device as a
separate bracket on the wall outside the door open-
ing can be avoided. The braking device can also
be used irrespective of whether the door is hinged
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in an open or a closed rail, and can be used on
doors opening both to the left and to the right
without altering its structure, and on standard types
of self-opening doors which are normally kept
open, as well as freely movable doors which allow
manual opening and closing independently of the
self-closing function.

In addition, the braking device according fo the
invention can be used on sliding doors as well as
rise-and-fall doors.

The drop plumb and the braking device being
in one unit, and the slip free connection to the
elongated transmission element further entails an
improved control of the closing movement, as the
braking effect is exerted directly on the drop
plumb.

In a preferred embodiment, the drop plumb is
connected with a U-profile which is open at the top,
with said fransmission wheel and a gear arranged
between the transmission wheel and a shaft journal
of the eddy-current brake mounted inside the U-
profile, the turnplate of the eddy-current brake be-
ing placed outside one side wall of the U-profile
opposite a ring of permanent magnets mounted on
this side wall.

A compact embodiment is hereby obtained, in
which the braking device does not exceed the
transverse dimensions of know drop plumbs.

The invention is further explained in the follow-
ing with reference to the drawing in which

figs 1 and 2 are two side views of a preferred
embodiment of the braking device according to
the invention, and

figs 3 and 4 show the use of the braking device
on a standard type of a sliding door and a self-
closing door, respectively, which also moves
freely when operated manually.

In the embodiment shown in figs 1 and 2, the
drop plumb 1, having a square or rectangular cross
section for running in a vertical plumb box at the
closing side of a door opening, is connected to a
U-profile 2 which is open at the top, between the
vertical walls of which a chain wheel 6 is arranged
on a shaft with overrunning clutch 5 for engage-
ment with a draw chain 7 comprising two chain
sections 7a and 7b, of which the first one is firmly
anchored in relation to the door opening at or
above the upper position of the plumb when the
door is in its open position, whereas the second
one is connected to the upper edge of the door or
fo an element engaging therewith. The chain wheel
6 can thus turn freely when the door moves to-
wards its open position, but is locked in relation to
the axle 5, when the door moves towards its closed
position.

The chain wheel 6 is via a gear with gear
wheels 8 and 9 connected to a turnplate 10, placed
outside one wall of the U-profile and functioning as
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short circuit rotor in an eddy-current braking de-
vice. Opposite the turnplate 10 a ring of permanent
magnets 11 are mounted on the wall. For adjust-
ment of the braking effect the turnplate 10 can be
displaced on its shaft 12, whereby the air gap
between the turnplate 10 and the magnets 11 is
adjusted. Adjustment can in the shown embodi-
ment be done by more or less tightening of a nut
13, against which the turnplate 10 abuts by means
of saucer springs 14.

Fig 3 shows the braking device 16 built to-
gether with the drop plumb 15 arranged on a self-
closing standard type fire door 17, i.e. of the type
which is normally kept open. The door 17 is re-
tained in its open position by means of an anchor
plate 18 connected to the door which is attracted
by a firmly mounted electromagnet 19.

When the current is cut from the electromagnet
19, which may be effected by a safety fuse not
shown, the door 17 will be closed by means of the
drop plumb 15, which via the transmission chain 20
is connected to the suspension elements 21, con-
nected to the upper edge of the door, the chain 20
for instance being routed inside the guide rail 20 of
the door.

The fransmission chain 20 is routed through the
plumb box 24 via a guide wheel 23.

Fig 4 shows the braking device on a freely
movable, self-closing door 25. The anchor plate 27
is retained in the open position by the electromag-
net 26 and is here connected to the transmission
chain 28, which is routed through a hole 29 in a
carrier element 30 connected to the door. This can
move freely to and fro along the chain 28 as long
as the retaining device consisting of the anchor
plate 27 and the magnet 26 is activated. When the
retaining device is released, the carrier element 30
is caught by the anchor plate 27, whereby the door
moves towards its closed position.

Albeit preferable, the connection between the
drop plumb and the door does not necessarily
have to be a draw chain. A pull wire may be used,
as long as a mainly slip free transmission between
the wire and the transmission wheel of the braking
device is ensured, e.g. by winding the wire twice
around the transmission wheel, the latter having a
substantially larger diameter than the wire, e.g.
twenty times the diameter of the wire.

Claims

1. A braking device for self-closing doors of the
type in which the closing movement is ac-
tivated by means of a drop plumb (1) which via
an elongated flexible transmission element (7),
such as a pull wire can engage an element
connected to the upper edge of the door and
is routed mainly slip-free over a transmission
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wheel (6) mounted in connection with the drop
plumb (1), characterized in that an automatic
revolving braking device (10, 11, 14), such as
an eddy-current brake, is built together with
the drop plumb (1) and the transmission wheel
(6) to form a single operative unit and is di-
rectly coupled with said tfransmission wheel.

2. A braking device as claimed in claim 1, char-
acterized in that the transmission element is a
draw chain (7) and that said transmission
wheel (6) engages the chain.

3. A braking device as claimed in claim 1 or 2,
characterized in that the drop plumb (1) is
connected with a U-profile (2) open at the top,
with the transmission wheel (6) and a gear (8,
9) between the wheel and a shaft journal of the
eddy-current brake mounted inside the U-pro-
file, the turnplate (10) of the eddy-current
brake being placed outside one side wall (3) of
the U-profile opposite a ring of permanent
magnets (11) mounted on this side wall.

Patentanspriiche

1. Bremseinrichtung flir selbstschlieBende Tiren
vom Typ in welchem die SchlieBbewegung
mittels eines Fallgewichtes (1) akfiviert wird,
welches Uber ein verlingertes flexibles Uber-
fragungselemet (7), wie ein Zugdrahtseil, mit
einem an der oberen Tirkante verbundenen
Element in Eingriff sein kann und hauptsich-
lich gleitfrei Uber ein in Verbindung mit dem
Fallgewicht (1) montietes Ubertragungsrad (6)
geleitet wird, dadurch gekennzeichnet, daB
eine automatische, rotierende Bremseinrich-
tung (10, 11, 14), wie eine Wirbelstrombremse,
mit dem Fallgewicht (1) und dem Ubertra-
gungsrad (6) zusammengebaut ist, um eine
einzige Beftriebseinheit zu bilden, und mit be-
sagtem Ubertragungsrad unmittelbar verbundet
ist.

2. Bremseinrichtung nach Anspruch 1, dadurch
gekennzeichnet, daB das Ubertragungselement
eine Zugkette (7) ist, und daB das Ubertra-
gungsrad (6) mit der Kette in Eingriff ist.

3. Bremseinrichtung nach einem der Anspriiche 1
oder 2, dadurch gekennzeichnet, daB das Fall-
gewicht (1) mit einem am oberen Ende offenen
U-Profil (2) verbunden ist, mit dem Ubertra-
gunsrad (6) und einem Getriebe (8, 9) zwi-
schen dem Rad und einem Wellenlager der
Wirbelstrombremse innerhalb des U-Profils
montiert, wobei die Drehplatte (10) der Wirbel-
strombremse auBerhalb einer Seitenwand (3)
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des U-Profils gegeniiber einem auf dieser Sei-
tenwand montierten Ring von permanenten
Magneten (11) angebracht ist.

Revendications 5

1. Dispositif de freinage pour portes & fermeture
automatique du genre ol le mouvement de
fermeture est actionné par un poids basculant
(1) qui, & l'intermédiaire d'un élément allongé 10
et flexible de transmission (7), tel un cble de
traction, peut engager un élément connecté au
bord supérieur de la porte et est acheminé
sensiblement sans glissement pardessus une
roue de fransmission (6) montée en relation 15
avec le poids basculant (1), caractérisé en ce
qu'un dispositif pivotant de freinage automati-
que (10, 11, 14), tel un frein & courants de
Foucault, est solidarisé au poids basculant (1)
et 4 la roue de transmission (10) de sorte & 20
former une seule unité opérative, et est couplé
directement A ladite roue de transmission.

2. Dispositif de freinage selon la revendication 1,
caractérisé en ce que I'élément de transmis- 25
sion est une chalhe de traction (7) et en ce
que la roue de fransmission (6) engage la
chaine.

3. Dispositif de freinage selon les revendications 30
1 ou 2, caractérisé en ce que le poids bas-
culant (1) est connecté & un profil en U (2)
ouvert dans sa partie supérieure, la roue de
transmission (6) et une fransmission & engre-
nages (8, 9) étant agencées entre la roue et 35
une portée d'arbre du frein & courants de
Foucault montées a I'intérieur du profil en U, la
plague rotative (10) du frein & courants de
Foucault étant agencée a I'extérieur d'une pa-
roi latérale (3) du profil en U, vis-3-vis d'un 40
cercle d'aimants permanents (11) montés sur
ladite paroi latérale.
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